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STANDARD TENSION FOR STEEL TAPES 


In 1922 the National Bureau of 
Standards adopted as the standard 
tensions for steel tapes, 10 pounds (4.5 
kilograms) for tapes 25 to 100 feet 
or 10 to 30 meters in length, and 20 
pounds (9 kilograms) for tapes longer 
than 100 feet or 30 meters. These ten- 
sions were for use with the tape sup- 
ported throughout on a horizontal flat 
surface. This procedure represented 
the general practice of the Bureau for 
some years prior to that time. 

At the same time 68° F (20° ©) 
was adepted as the standard tempera- 
ture for steel tapes. 

About two years ago in connection 
with emergency work of the C. W. A. 
State surveys, a tension of 11 pounds 
for the tapes supported throughout was 
specified by the Federal agency in 
charge of this work. As this work is 
now completed, the National Bureau 
of Standards desires to emphasize that 
the standard tensions adopted in 1922 
are still in force and the use of the 
1i-pound tension should be discon- 
tinued. The change is easily made 
in the State surveys because the re- 
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‘sults of measurements at 10 pounds 
tension were given in each certificate 
issued by the National Bureau of 
Standards. The difference in the 
length of tapes such as those stand- 
ardized for the States is about 0.001 
foot. It is earnestly recommenrled 
that the Bureau’s standard practice 
be adopted by all users of steel tapes. 


DESIGN OF TRANSFORMERS FOR 
AMATEURS 


Among the many requests which the 
Bureau receives for technical informa- 
tion are a considerable number from 
amateurs who require design data on 
power transformers for various pur- 
poses. It is not practicable to spend 
the time of the staff in working out 
individual design problems which are 
not of public interest. For a number 
of years, Such requests have been par- 
tially covered by sending a very short 
typewritten memorandum on general 
principles of transformer design. The 
use of this information, however, in- 
volved calculations with which many 
amateurs are not familiar, and left 
rather too much to the judgment of 
the individual. 
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In seeking for means to improve this 
memorandum, the possibilities of using 
curves or graphs to reduce computa- 
tion were considered. By the use of 
logarithmic and semilogarithmic cross- 
section paper it has been possible to 
reduce all of the graphs except one 
to straight lines, and to reduce the 
computation to a very small and simple 
matter. For example, the designer 
ean tell at a glance how much iron 
and how much copper will be needed 
for a transformer of any rated out- 
put between 1 volt ampere and 10 kilo- 
voltamperes (that is, 1 watt and 10 
kilowatts, at unity power factor) ; 
how large must be the cross section, 
of the core; how many turns of wire 
must be used per volt; the sizes of 
wire; the regulation; the values of the 
iron loss and the full-load copper loss; 
and the efficiency at full Joad. These 
jabor-saving graphs are the basis of 
Circular C408 which has just been 
issued by the Bureau under the title, 
“Information for the Amateur Design- 
er of Transformers for 25- to 60-Cycle 
Circuits.” 

The circular includes definitions of 
terms used in connection with trans- 
formers, and states very briefly the 
mathematical relations on which the 
design procedure is based. It gives 
information on kinds of magnet wire 
suitable for use in making transform- 
ers, and outlines methods of construct~ 
ing the windings and of forming the 
core. Special information is given for 
cases which present unusual difficul- 
ties, namely, windings for large cur- 
rents at a low voltage, windings with 
low-voltage taps, and transformers to 
have good regulation with inductive 
loads at low power factor. Although 
the method of design is intended pri- 
marily for the usual frequency of 60 
cycles, it may be readily modified so 
as to be applicable to 25 cycles and to 
50 cycles. 

As a result of correspondence between 
the Bureau and the makers of magnet 
wire and of transformer steel sheets, 
it has been possible to include in the 
circular a list of names and addresses 
of concerns willing to sell small quan- 
tities of material to the amateur con- 
structor. Suggestions are given in the 
circular as to local sources of wire and 
of insulating varnish. 

Copies of this circular are available 
from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D. C., at 5 cents each. 
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ULTRAVIOLET SOLAR RADIATION 
INTENSITIES 


Two errors occur in this item on 
pages 79 and 80 of Technical News 
Bulletin no. 220 (August 1935). In 
the fourth paragraph on page 79, “8 
km (7,000 ft.)” should read “2 km 
(7,000 ft.)”. In the second paragraph 
on page 80, “(at 2900 to 800 A)” 
should read “(at 2900 to 3000 A).” 


RELATIVE DURABILITY OF OPTICAL 
GLASS 


Numerous methods have been rec- 
ommended for determining the rela- 
tive durability of optical glasses and 
in most cases the results are qualita- 
tive and depend on individual judg- 
ment or area of the specimen. In con- 
nection with the Bureau’s work on op- 
tical glass it seemed that the attack 
by acid and alkaline solutions might 
indicate durability and that such at- 
tack might be measured by interfer- 
ometry. 

Small optical flats of medium flint, 
borosilicate crown, and light barium 
crown (indices of refraction 1.620, 
1.517, and 1.574, respectively) were 
partially immersed in 5 percent Solu- 
tions of either caustic soda or hydro- 
chloric acid, the surface of the Ssolu- 
tion covered with a high-grade mineral 
oil and the assembly heated in a con- 
stant temperature water bath for vary- 
ing periods of time. The specimens 
were removed from the _ solution, 
washed, dried, and examined under an 
optical flat with a modified Pulfrich 
viewing apparatus. The line of demar- 
cation corresponding to the lower sur- 
face of the oil covering the solution 
was very sharp and the accompany- 
ing shift in the fringes was very uni- 
form. The amount of the shift could 
be readily measured. 

In 5 percent caustic soda at 80° 
C for 3 hours the shift for the light 
barium crown, borosilicate crown, and 
medium flint was 3.25, 8, and 2.5 
fringes, respectively. Similarly in 5 
percent hydrochloric acid the shifts 
were 0.8, 0.2, and “ just detectable.” 

It was also found that the attack 
at constant temperature was directly 
proportional to the time and between 
30° and 80° C, the time being constant, 
the attack was doubled for every 10° 
increase in temperature. 

For a first relative comparison a 
sample of commercial window glass 
was treated in the same way and the 
shift was 1.25 fringe in the alkaline 
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solution, but in hyrochlorie acid there 
was no detectable attack in 24 hours. 

The results are quite reproducible 
and since this method of measuring 
atttack is definite and independent of 
the surface exposed, the method seems 
to warrant further consideration. 


DETERMINATION OF REFRACTIVE 
INDEX BY IMMERSION 


The mineral constituents of rocks 
are commonly identified by their opti- 
cal properties, chief of which are three 
refractive indices. These indices cor- 
respond with vibration of light paral- 
lel to three optical directions of a 
erystal. It has long been hoped that 
these same methods, which are rapid, 
convenient, and nondestructive of 
samples, might be used in the identifi- 
eation of chemical compounds. The 
number of compounds between which 
it may be necessary to choose is im- 
mensely larger, however, than the to- 
tal number of minerals. It is funda- 
mentally important, therefore, that the 
ultimate attainable accuracy of the 
methods be known if such application 
is to be made extensively. In a re- 
cent investigation at the Bureau, re- 
ported in the September Journal of 
Research, RP829, it was found that 
under different conditions, presumed 
to be equally satisfactory, the errors 
resulting from uncertainty in match- 
ing the index of a liquid to that of a 
crystal may easily differ by a factor 
of ten. 

Another type of error may originate 
from the birefringence of the crystals. 
When a crystal is strongly birefrin- 
gent, errors from this cause may be- 
come very large indeed. Under one 
set of conditions the error in deter- 
mining the extraordinary refractive 
index of mercuric cyanide was 0.0266, 
but under other conditions it was not 
detectable. 

The ordinary method of oblique il- 
lumination should never be employed 
unless inexact results will suffice. 
Other methods should be used with a 
full realization of the errors to which 
they are subject. 


INFRARED ABSORPTION SPECTRA OF 
PLANT AND ANIMAL TISSUE 


Supplementing a previous report on 
plant pigments (J. Research NBS, 1/, 
703 (November 1933) (RP617)), a 
paper in the September number of the 
Journal of Research (RP830) de- 
scribes new data on the infrared ab- 
sorption spectra of plant and animal 
substances (cellulose and proteins) as 
found in nature and, in some cases, 
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in the form of pure material prepared 
in the laboratory. 

The data were obtained by means 
of a mirror spectrometer, portable 
vacuum thermopile, and _ ironclad 
Thomson galvanometer, described in 
previous publications. The region of 
the infrared spectrum extending to 15 
microns was examined. 

Outstanding among the plant sub- 
stances examined are samples of pure 
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rubber, and associated materials, 
Styrene, indene, polystyrene, and 
polyindene. 


Among the cellulose materials ex- 
amined are: cellophane (commercial 
preparation), onion skin, translucent 
membrane of pith of pokeweed, the 
seed septum of moonwort, and the seed 
wing of the cotton tree. 

Among the protein materials exam- 
ined are: dried specimens of chitin 
(the outer integument of insects), 
pith of feathers, air bladder of fish, 
bat’s wings, film of dried egg albumin, 
commercial gelatin, lining of egg shell, 
and wing of a dragon fly. 

Among the miscellaneous substances 
reported upon are polyvinyl acetate 
and polyvinyl chloracetate, resins, 
glyptal resin, shellac, and a group of 
substances of interest in connection 
with the Raman effect. 


WOOD TREATED WITH FIRE 
RETARDANTS 


Several series of tests were made 
recently at the Bureau on both un- 
treated and fire-retardant, or so-called 
“ fire-proof’”’, wood. In one method of 
test, termed the “ fire-tube” test, a 40- 
in. strip of wood is suspended from one 
end of a balance beam and the lower 
end is ignited. While the flame is 
traveling up the stick, the latter is 
weighed continuously and tempera- 
tures at the upper end are recorded. 
It was found that well-treated wood 
loses only about one-fourth as much 
as natural wood and does not continue 
flaming after the igniting flame has 
been removed. 

In the other method of testing, a 
standardized gas flame is placed under 
a rectangular piece of wood and the 
time at which the flame burns through 
the specimen and the spread of flame 
if any are noted. Asa rule the treated 
wood burned through more slowly and 
lost less weight than untreated wood 
of the same thickness. 

It was also found that the results 
of both tests are influenced by the 
species and density of wood and the 
nature of the treatment used. Thick- 
ness is obviously a factor in the flame- 
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penetration test. When the moisture 
content of the wood is about what 
it would be after the wood has been 
for a year or more within heated 
buildings, it has little effect on the 
results. 


HEATS OF VAPORIZATION OF EIGHT 
GASOLINES 


One of the hazards of aviation re- 
sults from the fact that when an 
airplane flies through a fog or through 
air of high humidity at temperatures 
near the freezing point of water, there 
is a tendency for ice to form around 
the engine throttle or in other parts 
of the intake system as a result of cool- 
ing produced by evaporation of the 
fuel. This ice has a throttling effect 
on the engine, resulting in a loss of 
power. In extreme cases the throt- 
tling may be sufficient to stall the 
engine. 

In RP825 in the September number 
of the Journal of Research it is shown 
that the rate of formation of ice under 
given conditions will be proportional 
to the product of heat of vaporization 
and the rate of vaporization of the 
fuel in the carburetor. The investiga- 
tion reported in this paper was under- 
taken for the purpose of obtaining 
data on the heats of vaporization of 
a number of fuels. The values ob- 
tained for the heats of vaporization 
of the various fuels are so nearly the 
same that it is concluded that large 
differences in the rate of formation 
of ice with different fuels cannot be 
attributed to differences in heat of 
vaporization, but must be due to a 
large extent to differences in the com- 
pleteness of vaporization in the carbu- 
retor, resulting from the different vola- 
tilities of the fuels. 


ISOLATION AND IDENTIFICATION OF 
THE VOLATILE HYDROCARBONS IN A 
MIDCONTINENT PETROLEUM 
Precise information on the hydro- 

carbon constitution of a fraction of 

petroleum boiling between 55° and 
145° C has resulted from the work of 

Project no. 6 of the American Petro- 

leum Institute conducted under the 

Bureau’s auspices. This has been 

achieved by supplementing careful 

fractional distillation by other physi- 
cal and chemical methods of separa- 
tion to obtain hydrocarbons of unques- 
tionable purity. The identity of the 
compounds was established by compar- 
ison of their physical constants with 
those of synthetic hydrocarbons when 
these were obtainable. In addition to 
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the compounds which have been ac- 
tually isolated, it has been possible to 
predict the presence of others from the 
distribution of volumes and refractive 
indices of the constant-boiling frac- 
tions of the distillate after the re- 
moval of the predominant compounds. 

The amounts of these hydrocarbons 
which were in the original crude oil 
have been estimated as carefully as 
possible. These amounts are expressed 
as percentages of the volume of the 
fraction boiling between 55° and 145° 
C at an early stage of the distilla- 
tion. Unavoidable losses which have 
occurred in the many operations of 
the analysis make the estimates of 
the percentages somewhat uncertain. 
The numbers, however, may be re- 
garded as proportional parts and com- 
pared among themselves with consid- 
erable certainty. 

Thus, assuming that the hydrocar- 
bons which have been suspected, to- 
gether with those actually isolated, 
comprise practically all of the constit- 
uents of the fraction, 55° to 145° C, 
of the midcontinent oil, the amounts 
of the paraffin, naphthene, and aro- 
matic hydrocarbons probably stand in 
the ration 6:3:1. 

Some work has been done on the 
fraction boiling between 145° and 180° 
C but the analysis is much less com- 
plete than that between 55° and 145° 
C. There appears to be a larger pro- 
portion of aromatic material present 
but no conclusions can be drawn as 
to the relative content of the other 
classes. This project is fully reported 
as RP824 in the September number of 
the Journal of Research. 


MECHANICAL PROPERTIES OF COTTON 
YARNS 


A cotton yarn is a heterogeneous 
material consisting of a large number 
of individual cotton fibers held to- 
gether by twist. The fibers are not 
uniform in length, cross section, and 
strength, and they are unequally dis- 
tributed throughout the length of the 
yarn. The resulting yarn is irregular 
and contains hard and soft places, 
large and small cross sections, and 
strong and weak places. 

A study of the physical properties 
of three lots of cotton yarns has been 
made at the Bureau and is described 
in RP826 in the Journal of Research 
for September. Two of the lots (80s 
and 10s) were spun in the Bureau’s 
experimental mill. The 80s yarn was 
spun from 17-inch staple Peeler cot- 
ton with 20 different twists. The 10s 
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yarn was spun from 1-inch staple Up- 
land cotton with 12 different twists. 
Both yarns were spun with right-hand 
(Z) and with left-hand (S)_ twist. 
The third lot was 2/160s mercerized 
yarn spun from 1%-inch staple Sea 
Island cotton. This yarn was con- 
sidered to be of high commercial qual- 
ity. 

The breaking strength and elonga- 
tion at rupture were determined by 
single-strand, multiple-strand, and 
skein tests. The variation in break- 
ing strength, elongation at rupture, 
diameter, angle of twist, and irregu- 
larity of the 80s and 10s yarns with 
the amount of twist are shown. The 
average strength per strand and the 
elongation by the multiple-strand test 
are less than those by the single- 
strand test and greater than those by 
the skein test. The data were studied 
statistically and an explanation is 
given of the differences which were 
obtained by the different test methods. 

Twelve cones of the commercial 
yarn were tested for breaking strength 
by the single-strand test. A statistical 
study of the data indicates significant 
differences in the average breaking 
strengths between the different cones. 

Some of the factors which affect the 
strength of a cotton yarn are dis- 
cussed. The formulas tan B=7aD T 
and T= M VC, where B, D, T, M, and 
C are angle of twist, diameter, turns 
of twist per inch, twist multiplier, and 
count, respectively, are derived by as- 
suming that the exposed fibers are ar- 
ranged as helices on a circular cylin- 
der and that two yarns of different 
counts have the same density when 
their angles of twist are equal. It 
was found that the values for the 
angle of twist computed by these for- 
mulas were consistently greater than 
the observed values. The empirical 
formula 


_ arctan + DT 
b—0:4+/C 


appears to give results which are in 
good agreement with the observed 
values. 


» where T=MYC, 


SIMPLIFIED PRACTICE RECOMMENDA- 
TION FOR PAPER CONES AND TUBES 
FOR TEXTILE WINDING 


Simplified Practice Recommenda- 
tion R143-35, Paper Cones and Tubes 
for Textile Winding, was originally 
drafted by a general conference of 
manufacturers, distributors, and users 
on June 29, 1932. The recommenda- 
tion as approved by that conference 
Was subsequently accepted by the in- 
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dustry and promulgated by the De- 
partment of Commerce through the 
National Bureau of Standards as 
Simplified Practice Recommendation 
R1438-33. 

After this recommendation had been 
printed, the American Society for Test- 
ing Materials’ Committee D-13 on 
Textile Materials submitted a cone for 
winding asbestos roving with the re- 
quest that it be included as part of 
the recommendation. After approval 
by the standing committee, this cone 
was included as a loose-leaf insert to 
the printed bulletin. 

The current issue of the recomenda- 
tion is essentially a reprint of the 
original recommendation and _ the 
cones, including the cone for asbestos 
roving, range from 444 to 10% inches 
in length, while the tubes range from 
256 to 6% inches in length. In addi- 
tion to the length, the schedule for 
both the cones and tubes includes 
other basic dimensions to _ identify 
items which were retained for reguiar 
stock purposes. These cones and tubes 
are used for winding asbestos roving, 
knitting yarns, silk, rayon and hosiery 
yarns, tire cords, wire insulating yarns, 
thread, etc. 

The publication also contains a re- 
port of the development of the project, 
the membership of the standing com- 
mittee, and a list of the firms and or- 
ganizations which have accepted this 
recommendation. Copies of this pub- 
lication may be purchased from the 
Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
D. C., at 5 cents each. 


EFFECTS OF FUMIGANTS ON 
PAPER 


In RP828 in the September number 
of the Journal of Research it is shown 
that the valuable records of the Gov- 
ernment can be fumigated to rid them 
of bookworms without danger of in- 
jury to the documents. In a recent 
study in the Bureau’s paper section 
several commercially available fumi- 
gants, known to be deadly to destruc- 
tive insects often associated with old 
books and documents, were found to 
be harmless to paper. Hence, the Gov- 
ernment can safely use these chemicals 
to rid valuable records of bookworms 
before preserving them in the National 
Archives Building. In investigating 
the action of the gases used for kill- 
ing insects, representative papers were 
fumigated in a gas chamber at the 
Bureau of Entomology and Plant Quar- 
antine, Department of Agriculture, af- 
ter which the effects of each gas were 
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determined by chemical and _ physi- 
cal tests of the papers. Hydrocyanic 
acid gas, carbon disulphide, ethylene 
chloride-carbon, tetrachloride, ethylene 
oxide-carbon dioxide, and methyl 
formate-carbon dioxide were used 
without injury to the papers. 


PURIFICATION OF GALLIUM 


In many chemical processes frac- 
tional crystallization is employed as a 
means of purifying the material under 
investigation. In almost all cases the 
crystals become purer every time the 
substance is recrystallized. This rule 
does not hold in the case of fractional 
crystallization of metallic gallium. It 
has been found that if gallium, con- 
taining (as impurities) small amounts 
of antimony, Silver, gold, bismuth, 
eolumbium, cobalt, chromium, copper, 
mercury, iron, indium, manganese, mo- 
lybdenum, nickel, osmium, lead, palla- 
dium, platinum, rhodium, ruthenium, 
tin, thallium, vanadium, and zinc, is 
subjected to fractional crystallization 
of the metal, all the impurities named 
tend to concentrate in the crystalline 
portion, with the following exceptions: 
Silver, mercury, indium, lead, and tin 
are concentrated in the molten resi- 
due; copper and thallium remain about 
equally divided between crystals and 
residue; zinc is dissolved by the hydro- 
chloric acid under which the erystal- 
lization takes place and is entirely 
eliminated. 

It is also shown that separation 
from iron or platinum in excess of 
0.001 percent, from indium or lead in 
excess of 0.01 percent, or from tin in 
excess of 0.02 percent by fractional 
crystallization of the metal is imprac- 
ticable. 

RP823 in the Journal of Research 
for September contains the complete 
account of this work. 


CAST PARTS MADE OF NONFERROUS 
COPPER-BASE ALLOYS 


For many of the uses to which 
cast parts made of nonferrous copper- 
base alloys are put, tightness under 
water pressure is a very important 
property. Ease of machinability is, of 
course, always important, and, 
strange as it may seem, color is of 
considerable trade importance for al- 
loys of this kind. To supplement the 
study of red brass ingot metal (Cu 
§5, Sn 5, Zn 5, Pb 5) which has been 
in progress for some time at the Bu- 
reau in cooperation with the Non- 
Ferrous Ingot Metal Institute, tests 
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covering these three attributes of the 
metal are being made. The test cast- 
ings are prepared from ingot metal 
which is the “composite” of ingots 
supplied by four constituent members 
of the Institute. The engineering 
laboratories of Purdue University are 
cooperating in the machinability tests. 


AN EXTENSOMETER COMPARATOR 


An extensometer comparator is de- 
scribed in RP822 in the September 
number of the Journal of Research. 
This apparatus is in use in the en- 
gineering mechanics section of the 
Bureau for the calibration of exten- 
someters, compressometers, dial mi- 
crometers, strain gages, and length- 
measuring instruments used in mate- 
rials testing. In making length 
measurements standard steel gage 
blocks are used which are believed 
io insure an accuracy in the final 
measurement of about 0.00001 inch. 
The comparator may be used for in- 
struments having a gage length up 
to 24 inches and will work equally 
well in a horizontal or vertical posi- 
tion. 


TESTS OF BARE TOWER COLUMNS FOR 
THE GEORGE WASHINGTON BRIDGE 


By applying the principles of me- 
chanics and of the strength of mate- 
rials, engineers have developed meth- 
ods of designing structures and ma- 
chines which function satisfactorily. 
If, however, they use the available 
data to design a structural member 
several times the size of members 
previously built, the results have in 
some cases been unsatisfactory, and 
some structures have failed under the 
loads for which they were designed. 
This is particularly true of fabricated 
steel columns. The failure of the com- 
pression members (columns) of the 
first Quebec Bridge across the St. 
Lawrence River emphasized the need 
for tests on these important structural 
elements. The United States Govern- 
ment therefore purchased the hydrau- 
lic testing machine having a capacity 
of 10,000,000 1b, now in the Bureau’s 
laboratory, which is said to be the 
largest testing machine in the world. 

When the bridge department of the 
Port of New York Authority was build- 
ing the George Washington (suspen- 
sion) Bridge across the Hudson River 
it requested the Bureau to cooperate 
in an investigation of the strength of 
the large fabricated steel columns used 
in the towers of this bridge. 
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The results of this investigation are 
given in RP831 in the September num- 
ber of the Journal of Research. 

For stresses which were nearly the 
maximum stresses in the test columns 
the lateral deflection was very small 
and the behavior of all the members 
was satisfactory. 

The useful maximum load (column 
yield strength) for silicon-steel col- 
umns was 1.55 times that for carbon- 
steel columns. For carbon-manganese- 
steel columns it was 1.71 times that 
for the carbon-steel columns. These 
ratios are practically the same as the 
ratios of the tensile yield strengths of 
the materials. 

This investigation showed that 
short, sturdy columns made of the al- 
loy structural steels which are now 
available will support greater loads 
than columns of the same size made of 
the carbon steel used in the past for 
most of our large buildings and 
bridges. 

Most important of all, these tests 
gave definite assurance to the Port Au- 
thority and to the public that the 
silicon-steel tower columns in this 
bridge will carry the intended loads 
safely. 


SPECIFIC SURFACE OF PORTLAND 
CEMENT RAW MIXTURES 


A study has been made at the Bu- 
reau of the application of the Wagner 
turbidimeter to the determination of 
surface area and size-distribution of 
portland cement raw materials, and a 
satisfactory procedure has been devel- 
oped for this purpose. After testing 
several dispersing agents, distilled 
water with 9 drops of a 15 percent so- 
lution of Sodium silicate per liter of 
suspension was selected as the most 
suitable disperse system. Comparative 
tests were made using the turbidim- 
eter, an air elutriator, and a pipette 
apparatus, and the agreement of the 
results was considered satisfactory. 
Since the operation of the turbidim- 
eter is rapid, it is especially useful 
for plant control of grinding of raw 
materials. 


PARTICLE SIZE OF HYDRATED LIMES 


A study of the particle-size distri- 
butions of hydrates produced from 
quicklimes has been made, particularly 
with reference to possible relations to 
plasticity. Particle-size distributions 
were determined with the sedimenta- 
tion apparatus described in Bureau of 
Standards Journal of Research, 12, 
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173 (February 1934), RP642. Butyl 
alcohol was used as a sedimentation 
medium instead of water because of 
the changes in particle size which oc- 
cur in dilute suspensions of lime in 
water (due to deflocculation, carbona- 
tion, and solution). The mean parti- 
cle size of most commercial hydrated 
limes lies between 4 and 10 microns 
when calculated from a weight distri- 
bution. It was found that two hy- 
drated limes might have practically 
the same particle-size distribution, at 
least down to about 2 microns, and the 
one be nonplastic, while the other 
might be very plastic. (Plasticity was 
determined with the Emley plasticim- 
eter as described in American Society 
for Testing Materials, 1983 Standards, 
and Federal Specification SS—-L-351.) 

Commercial hydrates were also sep- 
arated into fractions of various sizes 
by repeated fractional sedimentation 
in alcohol, and it was found that for 
non-plastic hydrates the various frac- 
tions had practically the same plas- 
ticity, but for plastic hydrates the 
finer fractions were more plastic than 
the coarse fractions. When hydrated 
limes were soaked in water prior to 
sedimentation in alcohol, the soaked 
hydrates were finer than those not 
soaked. The plastic limes produced 
more finer material on soaking than 
did the non-plastic limes. Some pul- 
verized quicklimes were hydrated with 
an excess of water so as to obtain wet 
putties. This excess water was then 
removed by washing with ethyl al- 
cohol and finally butyl alcohol and 
then sedimentations made in butyl] al- 
cohol. Most of the pulverized quick- 
lime putties were very much finer 
than the commercial dry hydrates. 
Some of the quicklime putties had an 
average particle size between one and 
two microns, but then others were so 
fine that their average size was 
smaller than one micron; just how 
much smaller was not determined. A 
study of the particle-size distribution 
of the quicklime putties indicated that 
if there was a relation between parti- 
cle size and plasticity, the determining 
factor was in the material finer than 
one micron, 


THERMAL DECOMPOSITION OF TALC 


Although tale has been used for 
many years by ceramists in the manu- 
facture of specialties, it is only recent- 
ly that its use as an ingredient of 
whiteware and clay refractories has 
become widespread. Because of the 
promising results obtained, it seemed 
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desirable to have fundamental data on 
the process and products of its ther- 
mal decomposition. 

A sample of nearly pure tale was 
investigated, determinations being 
made of the weight losses and accom- 
panying changes in true specific grav- 
ity, and of heat effects. X-ray and 
miscroscopic examinations of the heat- 
ed samples were also made. The re- 
sults indicate that water in excess of 
one molecule, and which is not held 
purely by adsorption or by capillarity, 
may be held electrostatically between 
basal cleavage planes, and was driven 
off mostly by heating between 380° 
and 500° C. This loss is not accorn- 
panied by any change in crystal struc- 
ture. The remaining water was driven 
off between 800° and 840° C, resulting 
in a transformation of the tale to en- 
statite and amorphous silica. 

The inversion of the enstatite to 
clinoenstatite takes place gradually, be- 
ing observable in material heated to 
1,200° C and complete in material 
heated at 1,300° C. The material 
heated at 1,800° C indicates also com- 
plete conversion of the amorphous 
Silica to cristobalite. 


SAGGER CLAYS AND SAGGER BODIES 


The practice of placing unburned 
pottery in clay containers or saggers, 
as they are commonly termed, was 
started hundreds of years ago because 
of the necessity of protecting the ware 
from furnace gases, ashes, soot, and 
rapid changes in temperature during 
the maturing stage, and also to make 
possible the stacking of the ware to 
heights not otherwise readily attain- 
able. Saggers are an important item 
in the manufacturing cost of various 
ceramic products, not only because of 
breakage and bulging of the saggers 
but also because of spoiled ware re- 
sulting therefrom. It was with the 
object of increasing the comparatively 
short life of the sagger and thereby 
decreasing the heavy losses sustained 
annually by the industry that the Bu- 
reau undertook a study of the prop- 
erties which were considered of major 
importance in accomplishing this end. 
RP827 in the Journal of Research for 
September summarizes briefly results 
published in seven progress reports and 
also includes some unpublished data 
covering the effect of additions of talc 
to a sagger body. 

Briefly, 51 clays of the type used 
for saggers were studied with respect 
to chemical composition and various 
physical properties both before and 
after heating at different temperatures. 
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The tests indicated that certain clays 
had similar properties; consequently 
the later phases of the investigation 
were limited to 36 clays. WHighty-five 
sagger bodies were prepared from these 
clays by blending equal weights of 
each of two clays and either a fine- 
graded or a coarse-graded grog. Vari- 
ous physical properties of the bodies 
were determined after heating them at 
one of each of Several temperatures 
within the approximate range at which 
saggers are used commercially, so that 
139 groups of specimens of different 
properties were obtained and tested. 
Twelve commercially prepared, bodies 
were also studied. The results ob- 
tained should enable the manufacturer 
to (1) produce saggers suitable for par- 
ticular services, and (2) predict the 
probable life with respect to resistance 
to thermal shock if certain properties 
of the constituent clays are known. 


COMMERCIAL STANDARD FOR WOOD 
SHINGLES 


Copies of the third edition of C831, 
commercial standard for red cedar 
shingles, are now on sale at the Goy- 
ernment Printing Office at 5 cents 
each. This standard was established 
through the efforts of the Red Cedar 
Shingle Bureau with the cooperation 
of practically all the cedar shingle 
manufacturers, aS well as many dis- 
tributors and users. It provides for 
the recognition, sale, and use of high 
quality, serviceable red cedar shingles. 
An adherence survey early in 1933. re- 
vealed the need for extension of the 
standard to cover California redwood 
and tidewater red cypress shingles. A 
revision was accordingly made with no 
change in the technical requirements. 

On April 30, 1935, reprinting became 
necessary and the standing committee 
was requested to indicate any appar- 
ent need for revision or to vote for 
reaffirmation of the existing standard. 
The vote was unanimous for reaffirma- 
tion. 

The requirements specified in the 
commercial standard include: Length, 
width, thickness, grain, defects, color, 
and packing and grading tolerance of 
the highest grade commercial product 
of the shingle manufacturers, compris- 
ing only those shingles with 100 per- 
cent edge grain and 100 percent clear 
heartwood. It also stipulates other 
exacting requirements that reflect 
serviceability such as specific natural 
defects in the wood as well as defects 
of manufacture, uniformity of size, 
etc. In general, this commercial 
standard grade is the same as the No. 
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1 grade shingles described in the Amer- 
ican Lumber Standards and published 
in the Supplement to Simplified Prac- 
tice Recommendation R16-29. 


A glossary of terms is included for 
the benefit of those unfamiliar with 
the language of the shingle manufac- 
turers, together with tables showing 
the covering capacities of shingles of 
various sizes, and the recommenda- 
tions of manufacturers as to proper 
weather exposures, nails, ete. 


An additional feature of the com- 
mercial standard is the elimination of 
the “thousand pack” and adherence 
to the “square pack ”’, which provides 
a ready means of cost comparison be- 
tween wood shingles and other forms 
oi roofing. The pamphlet includes a 
list of official acceptors, a condensed 
history of the project, and member- 
ship of the standing committee com- 
posed of representative manufac- 
turers, distributors, and users, ap- 
pointed to review suggestions and ef- 
fect a revision of the standard when 
necessary to keep it abreast with 
progress in the industry. 


It is the intent of manufacturers to 
indicate conformity to the commercial 
standard by the use of quality-guar- 
anteeing labels on those _ shingles 
which meet the requirements of the 
commercial standard, thus providing 
a simple method of identifying those 
shingles, the durability and service of 
which can be fully guaranteed by the 
Red Cedar Shingle Bureau and the 
mill that produced them, thus assur- 
ing the purchaser of high grade 
shingles and establishing a basis for 
more favorable insurance rates and 
building loans. 


The commercial standard became ef- 
fective September 31, 1933 and was 
reaffirmed May 15, 1935. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING AUGUST 1935 


Journal of Research? 


Journal of Research of the National 
Bureau of Standards, vol. 15, no. 2, 
mueust. 1955 (RP 815 _to 821, in- 
clusive). Price 25 cents. Obtain- 
able by subscription. 


1Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. Subscription to Technical 
News Bulletin, 50 cents per year; Journal 
ef Research, $2.50 per year (United States 
and its possessions, Canada, Cuba, Mexico, 
Newfoundland, and the Republic of Pan- 
ama); other countries, 70 cents and $3.25, 
respectively. 
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Research Papers * 


[Reprints from the May, June, and July 
1935 numbers of the Journal of Re- 
search. ] 


RP784. Thermal expansion of mono- 
crystalline and polycrystalline anti- 
mony. Peter Hidnert. Price 5 
cents. 

RP788. Fire-resistant doped fabric for 
aircraft. Gordon M. Kline. Price 
5 cents. 

RP794. A study of the relation of 
some properties of cotton rags to the 
strength and stability of experimen- 
tal papers made from them. Merle 
B. Shaw, George W. Bicking, and 
Martin J. O’Leary. Price 10 cents. 

RP795. Effect of antioxidants on the 
natural and the accelerated aging of 


rubber. Rees F. Tener and William 
L. Holt. Price 5 cents. 
RP796. An apparatus for measuring 


the boiling points of lubricating oils 
and other compounds of high molec- 
ular weight at reduced pressures. 
Sylvester T. Schicktanz. Price 5 
cents. 

RP798. Performance of a hollow-ware 
extrusion machine with different 
combinations of augers, spacers, and 


dies. Paul V. Johnson and Ray T. 
Stull. Price 5 cents. 


RP799. Behavior of high-early-strength 
cement concretes and mortars under 
various temperature and humidity 
conditions. Louis Schuman and Kd- 
ward A. Pisapia. Price 5 cents. 

RP800. Recent  sound-transmission 
measurements at the National Bu- 
reau of Standards. Vivian L. Chris- 
ler and Wilbert F. Snyder. Price 5 
cents. 

RP801. Selective adsorption from scap 
solutions. Harvey A. Neville and 
Milton Harris. Price 5 cents. 

RPS802. Effect of sulphuric acid on 
chrome-tanned leather. Everett L. 
Wallace, John Beek, Jr., and Charles 
L. Critchfield. Price 5 cents. 

RP803. Atmospheric exposure tests on 
nonferrous screen wire cloth. G. 
Willard Quick. Price 10 cents. 

RP806. Effect of pressure on the di- 
electric constant, power factor, and 
conductivity of rubber-sulphur com- 
pounds. Arnold H. Scott. Price 5 
cents. 

RP807. Iron gallate inks—liquid and 
powder. Elmer W. Zimmerman. 
Price 5 cents. 

RP810. Effect of alkalies on 
Milton Harris. Price 5 cents. 

RP812. Infrared are spectrum of chro- 
mium. C. C. Kiess. Price 5 cents. 


wool. 


TECHNICAL 


96 


RP813. Use of 8-hydroxyquinoline in 
determinations of aluminum, beryl- 
lium, and magnesium. Howard B. 
Knowles. Price 5 cents. 


BRPs814. A thin cell for use in determin- 
ing the refractive indices of crystal 
grains. Charles Proffer Saylor. 
Price 5 cents. 


Circulars * 


C408. Information for the amateur de- 
signer of transformers for 25- to 
60-cycle circuits. Herbert B. 
Brooks. Price 5 cents. 


Simplified Practice Recommendations * 


R1-35. (9th edition). Vitrified paving 
brick. Price 5 cents. 


R148-35. Paper cones and tubes (for 
textile winding). Supersedes R143- 
33. Price 5 cents. 


Commercial Standards? 


CS831-85 (8d edition). Wood shingles. 
(Red cedar, tidewater red cypress, 
California redwood.) Price 5 cents. 


Miscellaneous Publications * 


M150. Suitability of sweetpotato 
starch for the beater sizing of paper. 
Charles G. Weber, Merle B. Shaw, 
and Martin J. O’Leary. Price 5 
cents. 


M153. Visitors’ manual of .the Na- 
tional Bureau of Standards. (A 
brief synopsis of its history, func- 
tions, and laboratory facilities.) 
Hugh G. Boutell. Free on applica- 
tion to the Bureau. 


Technical News Bulletin? 


Technical News Bulletin no. 220, Au- 
gust 1935. Price 5 cents. Obtaina- 
ble by subscription. 


Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. Subscription to Technical 
News Bulletin, 50 cents per year; Journal 
of Research, $2.50 per year (United States 
and its possessions, Canada, Cuba, Mexico, 
Newfoundland, and the Republic of Pan- 
ama); other countries, 70 cents and $3.25, 
respectively. 
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OUTSIDE PUBLICATIONS 2 


A study of radio field intensity versus 
distance characteristics of a high 
vertical radiator at 1,080 kilocycles. 
S. S. Kirby. Abstract published 
in Proc. Inst. Radio Engineers (33 
W. 39th St., New York, N. Y.), 23, 
560 (June 1935). 

Airplane fabrics and dopes. Gordon 
M. Kline. Aero Digest (515 Madi- 
son Ave., New York, N. Y.), 27, 38 
(July 1935). 

Fire resistant fabric for aircraft. 
Gordon M. Kline. Scientific Month- 
ly (Grand Central Terminal, New 
York, N. Y.), 41, 190 (August 1935). 

A summary of the research work of 
the experimental paper mill of the 
National Bureau of Standards. 
Merle B. Shaw. The Paper Indus- 
try (833 N. Michigan Ave., Chicago, 
Tll.), 17, 319 (August 1935). 

Expansion and treatment of offset pa- 
pers. CC. G. Weber. The Paper Mill 
and Wood Pulp News (New York, 
N. Y.), 58, 16 (July 20, 19385). 

Method of measuring the pH of leather 
using a Simple glass electrode as- 
sembly. Everett L. Wallace. J. Am, 
Leather Chemists Assn. (Ridgeway, 
Pa.), 30, 8370 (July 1935). 

Use of pipette method in fineness tests 
of molding sands. C. H. Jackson and 
C. M. Saeger. Foundry Trade J. (49 
Wellington St., Strand, London, 
WC-2, England), 52, 409 (June 20, 
1935). 

Properties of some American kaolins 
and comparisons with English china 
clay. H. T. Klinefelter and W. W. 
Meyer. J. Am. Ceramic Soe. (2525 
North High St., Columbus, Ohio), 
18, 163 (June 1985). 

A test procedure for plastic caulking 
materials. D. W. Kessler. Pre- 
print no. 80, annual meeting, Am. 
Soc. Testing Materials (260 S. Broad 
St., Philadelphia, Pa.) (June 1935). 

Specifications and their application to 
governmental, educational, and in- 
stitutional buying. A. 8S. McAllister. 
The Chicago Purchasor (Hotel Sher- 
man, Chicago, Ill.), 18, 32 (August 
1935). 


2These publications are not obtainable 
from the Government. Requests should be 
sent direct to the publishers. 
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